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© Method and apparatus for vulcanising an elastomer product 



© A method for vulcanising an elastomer product 
including the steps of heating under pressure the 
elastomer product placed in a mould by supplying a 
heating medium such as steam, stopping the supply 
C^of the heating medium when the elastomer product 
prises to a predetermined temperature or after the 
-lapse of a specified period of time* supplying a 
3 pressurising T hrfediuni sich as nitrogen gas at a pres- 
r— sur£ equal to or higher than that of the heating 
^medium until the heating process is completed, and 
^discharging the vulcanising medium after the heating 
W process in which the heating and pressurising me- 
Qdium are supplied through respective blow supply 
means with the heating medium being blown to a 
flower portion of the vulcanising chamber and the 
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pressurising medium being blown to an upper por- 
tion of the vulcanising chamber. 
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METHOD AND APPARATUS FOR VULCANISING AN; 



This invention relates to a method and appara- 
tus for vulcanising an elaistprtier p?c^u.ct suph as a * 
tyre for a motor ; vehicle usipgrgas ^pl steam as 
pri^unsing ^a^ ,;' '■}: ■:.>■" >r 5 

Fig; ; 9 shows a i cdriveirt art method; 

for yulc^jiii^ 

for a- ; rftotp^ j. 

: 'tytB^:\rii^L " mouldl ^ 
content with th^ 
pre-sh^ing^ 

the lyre )z Intp: cOTte^ Wi^V the ;^puld^nn^ surface ^ 
and ^^(yl^ 

supplying; sfe^ a-Heating m ,f _ ts: 

is blown in s^^ 

nozzles 59: provided Ah ;a centrajf^ 
icanisirig machiir^^ 
supRly 'rfeasij^ 

tyre^pft^ 20 

is stopped eith^%he^ 

rises to a vsp^jf^^ 

of a predeterrr^ 

bustibh gfe: or :ni^ 

surisingm^ 

th^ th^^t^ 

tal direi|^ 

surising Cmedium* to ^ 
level -as,;me ; .^efto.^ 

the sup|^ } 30 

tyre 2. - ; . ■ : :; ' ; r/ ' >: ' / :. 

Jn-such a cbnyentiqnal method in which steam 
is blown in ^bs^ti^iy horizointel 
amount of steam condensate appears in^th^ ^fowery . 
portion of the inner space 6 and is not discharged 35 
by the gas and this hinders the lower sidewall of 
the tyre 2 from rising in lerriperature. The prior art 
uses pressurising gas having - a temperature lower 
than that-qf $team and the region 1 into; whicii the 
pressurising [ gas in blown', e.g. the lowbr bead 46 
pprtipn is liable^p !>' 
allyi the pressurising^ %as: has a specific gravity 
greater lAatlha^^ 

to stay in the lower portion of the: inner space 6. 
Consequently, the temperature of the lower side 45 
wall and lower bead portion of the tyre which are in 
contact with the low temperature gas becomes low. 
On the other hand, steam is liable to stay in the 
upper portion of the inner space 6 and reaches a 
high temperature because of being adiabatically so 
compressed by the pressurising gas which is sup- 
plied at high pressure. This results in an undesira- 
ble rise in the temperature of the upper side wall of 
the tyr 2. In the inner space 6, consequently, 
there are a layer 61 of steam in the upper portion. 



^ a jlyer^bf ^^ in the lower portion, and a layer 

63 of steam condensate in the lowermost portion. 

Accordingly; as/^o^ 
. temperature at a^pini;^ 

of the tyrV 

after gas is suppli^ 

as; shoWhS:by/ W 

ehce, e:g. 1 3 degr©es|pe 

."- ' ; pbints;.A^d;^ 

*V ( ^s6r;^^ho^rfefe ' 
point 

shown iby: thp^sqlid 
; plied ivyh^^ jth^ 
'lowerside^ 

by the line 1 Satafter the :gias iis isuppjied.^ ^ 

CPnseq^ntiy; aigre^^te 
ag. 12 degrees centigrade" occurs between points 
• :« C and D. 7 ;• '. ; 'v 

; After such a terrijperature difference occurs, the 
temperature difference xlpes not entirely disappear 
even until the yulcanising; operation is completed. 
Accordingly, it -can be seen V that the degree of 
vulcanising of the up^ 
tyre . 2 -beboiries^ 

difterencer:is uhde^lrabip fpr^ thepuali^^bf prpdud:^^- 
Moreover, since the necessary vulcanising time of 
a tyre is determined based on the vulcanisation of 
the lower portion of the tyre where the temperature 
rises most slowly, an undesirably long cure time is 
required which is disadyaht^gepus in respect of 
prbductivi^ahid'ehe^^^ 

v ,1*^^ invention to. ;pro- 

vid& ' a rn ethbd and 7af) p^atCis ' -f or v U ibahl si ng an 
elastomer product in which it possible to eliminate 
such, temperature differed pccuririg in th 

elastomer product during ;ga^yujcanising^ to insure 
uniform vulcahisi ng and reduce energy joss. 

According to one aspect of the invention a 
method for vulcanising^ an elastomer: prbdMpt com- 
prises the steps of heating , under pressure ^ 
/ elastomer product placed jrr> ^a rrwuld fc^ supplying 
a heating .medium such as ^eam. stopping the 
supply of the heating /medium i when the elastomer 
product rises , to a predetermined . temperature or 
when a specified period; of time has elapsed, sup- 
plying a pressurising medium such as nitrogen gas 
at a pressure equal to ^or higher that that of the 
heating medium until th heating process , is com- 
pleted, and discharging the vulcanising medium 
after the heating process is completed charac- 
terised in that h ating medium is blown into the 
lower portion of the vulcanising chamber and the 
pressurising medium is blown into the upper por- 
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tion of the vulcanising chamber. 

Accordingly., the a method of the present in-; 
'• : ventiqn:^ 

sufe an ei^oft^^rpductMn>a mould by supplying 
a heating medium such as steam, stopping " the s 
supply bf t6e heating medium when the elastomer 
product rises to ? a pre^ 

after the iaipse of a specified period of time, sup- 
plying a pressu 

a£ia^pr&ssi^ 10 
he^ri^rttedw ^ocess is^ccftT^- 

pleted, and t discharging ; the ^yrilc^isihg^ 
after tfie?he^ 

pli^ ; as ^e :^he^ . 
Ibwet ' portion ^pf i^lii^vulfeiihisirio^ ■' SKaiinb^r !r :jmd^-tho " is 
pressuf ising :meyHjm; bfeihg supplied with-'the^pres- 
suirisinc^ r ^upper ; = portion 

of thW^vuli^ising ^amber^ - ■ ^ ; v ^; 

The invention also provides an app^atus for 
vuii^iiSinSf- elastomer product >in vyhich an 20 
ejaiE^bm^r prod 

'un^Vr-^pVe^^ -"V- 
such as v steifift^ the^ supply of the heating medium 
being stopped - when th^ 
a p^defei™ 

specified period of tihrie y; a pressurising , ;rtil9dium 
such ais nitrogen gas being then supplied ' it a 
^pra^uYei ^bcji^^o or hi^lfer than 'that of the - heating 
medium- uti^ completed, 
arid the vulcanising^ medium being discharged after 30 
^the'h^rig^ first supply 

nteans far ; -blofott^^ medium tora lower 

portion of a vulcanising chamber and a second 
supply fTiea^is fpr blowing tfie pr^^ 
to an Upper |orton 35 

Accordingly, the heating medium or steam hav- 
ing a high temperature is blown in a downward 
direction in the inner space of the :? elastomer prod- 
uct: The pressunsihg medium or gas having a low 
temperiature is bibyvri in an upward direction. Steam 40 
as heating medium, which is fiable tc^ undergo 
condensation in the bottom portion of the inner 
space, is then dispersed by virtue of a downward 
flow. • '" .•' 

Consequently, condensation which may other- 45 
wise hinder heating of the tower portion of the tyre 
is greatly reduced. 

Furthermore, since the steam having, a high 
enthalpy is blown to the lower portion, the lower 
portion is morei effectively heated. * so 

Moreover, gas as the pressurising medium 
cools the upper portion of the inner space and 
mixes with steam due to the upward moving en- 
ergy at the initial blowing. 

Consequently, it avoids the steam being ad- 55 
iabatically compressed irv an upward direction. Fur- 
ther even at the stage where the inner pressure 
increases and decreases the in flow velocity of the 



gas and the steam undergoes condensation to al- . 
low more gas to be blown in thb gas mixes^with the 
stekrmih the tovver^^ 
downwardly due to its low terjnpei^ure^ 
specific gravity^ Consequently heat exchange oc- 
curs between the: gas and; the steam. : so that the 
gas vrises in. temperature.; As-a result the gas does 
not^stay in the-lower 
which consequently preyents; ; ^ 
ences rfrprrtioccuring 
-ofrvu!canising\<^ „ 
^ v . ~! ^ ^5 e I.* " e x arri|3 I ^es * . o f ~ th.(5 r ~ |3 jne ^^^^ "^v^ 5 ^ 0^^^'^-^^*^^, "^^^ ^ ^ * 
nowv bej descdbe<teby >way \pt^ ^^^P!^,^n^»^ in 
conjunction^ 

vy : HF\g^ ta is a? vertc^src^ 
first embodiment of the present invention. : . 

member of th0 embodiment • r ; • ; .v^-V--:.' 
. c Fig.; 2 is ^ ^ertif^l^sectionjal^ view shpwjng a 
rsec^di^mbb^i^e^ 

^ ; ;j Fig, 3a^|s< a': verjfical ysectiona) v y fe^sj^wing ; a • . 
third embodiment of the present invention^ .J ^l - 
.;• - ^Fig. 3b is ja-~ sidj? : v;g^^ al st^artv-bjpWihg. 
section\of the embodiment y ,^ , 

; Rg. 3c is a side view of ;a v ,g^; blowing 
section (pf thevembodime 7, 

Rg. j 3d is a viai^cal sectional ^iew showing a 
fourth embodiment pf^e p^ 

Rg. 3e is a vertical s^tional .yiew Jho a 
fifth embodiment of ^ 
r-y- ■}< .sFig. 4a/iand ;4b ;are graphs t showing; ihe|rela-" 
tionship^betoeeri; yuic^ 

of specified points on an eilastom^r product in/the 
embodiment of Fig. 3a. ; r ; i V- 

Fig. 5a is a vertical sectional view showing a 
sixth embodiment of the present invention. 

v Fig. 5b is, a vertical sectional view showing 
another^gas blowing section of ' the embpdiirient of 
Fig. 5a. > , •. 

Figw 5c is a plan view of the gas, blowing 
section of Fig. 5a and 5b: ; ; i 

Fig. 5d is a partial vertical sectional view 
showing still another gas blowing section \ 

Fig. 6 a is a vertical sectional view showing a 
seventh embodiment of the present invention 

Fig. 6b is a side view of a steam blowing 
section of the embodiment of Fig. 6a. : . 

Rg. 6c is a side view of gas blowing section 
of the embodiment of Rg^ 6a. 

Rg. 7a is a verticaL sectional view showing 
an eighth embodiment of the present invention , 

Rg. 7b is a plan view of gas blowing section 
of the embodiment of Fig. 7a. 

Rg. 8a is a vertical sectional view showing a 
ninth embodiment of the present invention 

Rg. 8b is a plan view of gas blowing section 
of the embodiment of Rg. 8a and 
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'/ : -?% r Fig; 9 is; a vertical sectional y\e 

' ' Referring to Rgs' la and lb a mould 1 and a 
central/ unit 4 ; of a vulcanising machine are^ almost 5 
ffi©"'-©^^""'"^'-'^^ conventional^ apparatus of : Rg,9. 
Hdweyer.^ the^ means ' in thei- ceritral unit » for; blowing 
StfcOT 

an upper cl^p: membbr^^ 

stoci^fjn^ 10 

appWatus;^ 

a ^ste^^sup^ 

' glan&r^ the^ ppjst 40. 

Also, an r annular Isuppjyc juftdtiori ^ch^mber- 51 j is 
fbrrhed W<tond^ihe^fe a 75 

ring-like upper ;vpl^e rr 43^ ; 
^ortibfivqf^ 

end pcirti^" df I 

_ mejW^r^ w^-''" . so 

to the steam'supply^p^^g 
^tiSa*fol^ th£ Supply junction 

chimbpr 51^^ 5 
spaced ;"^;-:piri^^rt&rmfH»cl i/iteTy^ls_ around the pe- 25 
riphety 

E^ri 'no^e 5 i^s^ 

direction;^ e^h rtoizle H^s the loWer portion of 
the inner ^ sp^ev^df^a tyre ^>^ 
specifically; 'e^h^^fe 30 
" 75< oi : fce:tj/re& • - \-. ' • .v'-v-:y-'" 

In the drawings n umbrai 49 denotes a ■ lower 
bead ring humeri upper bead ring of a 

tyre. ' - . .. - •'" ; • '. " : 

A second bfbw rheans is also provided which is 35 
cShsfructed foli^ 

formed in the piston gland 44. The gas supply 
passage 70 aisa serves as a steam; condensate 
discharging passage. Two nozzles 7 are formed in 
the uppbir portion pf the piston gland 44, namely at 40 
the lower posiflbn ih the neighbourhood of the 
central mechanism of the vulcahisirig machine. 
Each nozzle 7 is conhectedto the gas ; supply 
passage 70 and is directed in an upward direction 
so as to face the upper 'portion of the inner space 45 
i.e. into the upper 5 central portion of the vulcanising 
cavity. A cylindrical partition or enclosing wall 72 is 
mounted oh the circumferential weir wall member 
71 of the junction chaimber 51 so as fo define a 
space 60 for the gas- to enter from the nozzles 7. so 

The distance between the upper end of the 
enclosing wall 72 and the bottom surface of the 
upper clamp member 41 is arranged to be within 
10% to 30% of thet distance between the bottom 
surface of the upper clamp member 41 arid the top 55 
surface of the lower clamp memeb r 42 when the 
mould is closed, in the case of the distance being 
more then 30% the gas enclosing effect is re- 



: >duc§d* 
\ 10%>fe 

edeerea^ed^.';-:^^.- ~r ;^c?*--' r^J'^\ ••"^^^•P V. ' 
y Eigii 2 ^shpws a second embodiments the 

present j invention whiqh is basically ;: the .sanie ; as 

the embodiment;bf Rg;1^ 

; iipns? .} An^annular, ? gas. i s)jppjy ; ju^ 
& is provided £by<sr^^ ■ 

44^ ahd;f arpund £ : ?<^n}^ 

: $uppiyj;junptjp 

of (gas ho^zles^ im^penjpher^l i^r^^^^^^^p ;. 

.wall-thereof. Eacf^np^Ie ^is v j^^ 

3he upp^^ 

ber. It should be; (io^ 

partitipn|btf^clo$^ ; 
■iRg. :^^3$;^^ 
; of ^tbesp>resentMhwn^ 

type' 1 vulc^nising^^ , 
V is^ontrubt^^ 

- is^rrnbifciri^ a 
v plurafiiyipf: b|^^ 

radially viri^thesu^ 

are fornied ?t the outlet end '-off* eabh ^pf A the,; blow :■ 

passages^41a sp^as tasfacejtheb^ 

the ^inrief space: S^nd^fsc^vfoe.^ 
; of a^re^beir^^uredb 
^directed in iah £ upy^(J^per^ 

- upwardly ;blbwrit 
directfontin^thbtihner^^ 

Fup^rrn^ 

follows.^ A; stearn ^supply; passkg^ in 

thee lower , clamp ring hub 79-. .wd^^nn^cts 'ib- a 

plurality of nozzles: ; £;^ 

of the space 6 and thus face^ ^ 

of the tyre.; Ifcmaybe^approp 

to be directed in a dowhwatd peripherd^ direction 

so that downwardly blown steam can circulate in a 

peripheral direction in the inner space 6. : ■ ^ v 

The lower clamp ring hub 79 has a passage 
44a for discharging steam and gas. An upper por- 
tion of the passage 44a extends iri a radial direc- 
tion to communicate with the inner space 6. It 
should be noted that it is sufficient to provide one 
opening to communicate the passage 44a with the 
inner space 6. .<• • 

Rg. 3d shows a fourth embodiment in which a 
plurality of tubular supply members 76 are radially 
fixed to the underside of an upper clamp , member 
41 by retainers 77. One end of each supply nriem- 
ber 76 is communicated to a supply passage 40a 
formed in the centre post the other end is in 
communication with the upper portion of the inner 
space 6, thus forming the second blow means. 

Rg. 3e shows a fifth embodiment in which a 
bladder is not used to contact the inside of the 
tyre. Thus it should be noted that the present 
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invention can also be applied for bladderless yul- 
canising machines as shown in Fig. 3e. *;' .^r^." 

(n^^> 
shown in Fig, ;3e. -pealing Vrvng^s 3^ 
appropriate positions, ispecifibally, the interface' be^ 
tween the uppW bMd ring 48;£nd the upper clamp 
mernber 41, th£ interface between i the lower bebd 
ring 49 -'and-Xtie lower ciarnp rh^rnber-42, 'and^the 
interface between the; piston glandr ;44 ; and the 
lower clarrip rnierriber 42 to as^u re • se^ili r^^f th&se 
interfaces.; The^pistqn gland which, is provided 
in trie; s ceri^ m?" 

nqziie fii k&i™$ 
gland anltf r^rec^ ; in -ot^Pw^ 
^e; piston gl%d 44 is forfn^d with a steam supply 
passage 50; The steam supply^ 50 is con- 

nected to an ahriular sujppiy junction chamber; 51 
which post 40 and 

.defi'ri^VY^.- Virtg^ite ' upper plate 43 ; rfiouhied ' on 
ap upper '^rtipn of the piston gland 44 a*id circum- 
ferential weir wart mernber 71 ; mbuhfed'onr a ^ 
riphWai end 1 portion of a top surface "^toe lowier 
clamp member /4^" ; ThV=w^ir;;wali member 71 : bif the 
supply ' jurtction • ehamber . : 5 1 has a plurality of 
steam nbzzles 5 at predetennined Mritery^S; JiV the 
peripheral dirfectibn of the - Weir; w^ : -m_em^r' ,v 71 . 
Each nozzle ••5: is^-cf irected' : in • a •' downward; diredfa'on 
so as ' W#a6e : '"toe^ic^r • portion ;<6f "the ^inri'er ;• space 
of a tyre % rh^ specif the lower side 

: wait 7$ of JKe tyre ' . y \ ■ 

*Rg?':H5a;' ;: 5b/^d ' 5c illOstfate r k sixth embodi- 
ment in which die present invention is applied to an 
Auto-form type vulcanising machine, as shovvn in 
Fig. 5a, a central mechanism! 4a comprises' a chuck 
assembly 47, a bead ring 48 rriounted around the 
assembly 47, a bag well ; 46. and a bead ring 49 
mounted around the bag -■*ti$\fi46:' r --ft- bladder 30 
extendi across the upper centre portion where it is 
received by the chuck assembly 47 and the - bead 
ring 48:, Th^'jn'iiiw'piwpherai end of the bladder 30, 
which is positioned in the lower portion, is held by 
the bag Wll 46 and the bead ring 4& 

The bag well 46 has a space 63 in its centre 
portion and an outlet 64 for discharging steam and 
gas from the inner space 6 in its lower end. the 
bag well 46 is also provided with a steam supply 
passage 50 arid a gas supply passage 70. the 
steam supply passage 50 is connected to a plural- 
ity of steam nozzles 5 which are circumferentially 
arranged at predetermined intervals in an upper 
portion of the stearin supply passage 50 and are 
formed so as to face the lower portion of the inner 
space 6, for example, to face the lower side wall 75 
of a tyre 2, thus providing a first blow means. The 
gas supply passage 70 is connected to a plurality 
of gas nozzles 7 which are circumferentially ar- 
ranged at predetermined intervals in the upper 



portion of '"^e*-g^; sup|^y-p^sag^-70; namely at a 
lower position in the neighbourhood of the central 
mechanisrin vbf ■ ^eivtilcanising m^ehiqe. £ach noz- 
zle 7 i^^fbrrned'rso as to^face; the y 

5 the inner space 6, for example; , to face ; vthe ; ypper 
side wall 73= of the tyre 2 ;thus providing the second 
blow means.^ - -/v " -v' :<"■.-- .-.v.-"-. > . ;. - -ir 

Fig; 5b shows a modification >of the fourth .em- 
bodiment ^ in which- the* steams : nozzles - f 5^stfe i;i ma^e 

id to fate in the peripheral downward direction,:>whjle 
the gas : nozzles : 7 are f made , to -face ^the chuck 
^ass^rnblyj47r^ : ^ r -_ . v ;)^k\^fi/--v' - 

^ v TO 

formed so as to be respectively inclir^^in^the- 
75 s^e ; dir^tion wi^ do Sheir ; vradi^ :direc- 

' tioris so as to allow the blown steam ;and gas^to 
circulate in the , same peripheral directions in the 
inner space 6. : • >" vv'V: *K' .^.-•/•—i 
Furthermore, -.■■'^a ^hozzl^np^ 
20 formed in 

"• >as^shpwiinin-5Fig.:l.5d^ v^-r^.-J^^H * -v;Sv^ 
^Fijj^ 6ai 6b^and 6c i 1 1 u strata a ; seventfo:;em£odi- 
ment ih which^the present ivinventi 
rdilihgHh-bladder type vulcanising machine. The 
25 . second ^blow means; i ncludes^a gasf. supply passage 
70 formed in -a centre :po^ ^. >a plurality of blow 
passages 70a radially arranged in an upper clamp 
^rriember ^la^ and* nozzles ^provided in >the forward 
• " end of their respective blow ; passages 70a,; each 
30 nozzle 7 facing the supper ,por$on- : of ;thi9^inner 
^ sp&e: 6;^for ex^ple;Mthe a : 

The first blow supply vnniBansv includes a : steam 
supply passage 50 formed in a bag well 42a, and a 

35 plurality of: nozzles 5 which are circumferentially 
spaced at^ predetermined intervals in the upper 
portion of the bag well 42a} The nozzles 5 connect 
to the steam supply passage 50 and face^the lower 
portion of the * ^inner space 6. for exam pie, .the lower 

40 side wall 75 of the tyre 2. The nozzles 5 and 7, are 
formed so as to be inclined with respect to their 
respective -radial directions as shown in Figs. 6b 
and 6c so .that the blown gas and steam circulate 
in a peripheral direction in the inner space 6. 

45 Indicated at 44 is a drain conduit Indicated at 12 is 
a sleeve. 

Rgs; 7a and 7b illustrate an eigth embodiment 
of the present invention. A gas supply passatge 70 
is provided in a bag well 42b and communicated 

so with a plurality of: nozzles 7 which are circumferen- 
tially arranged at predetermined intervals in the 
upper portion of the gas suppy passage 70. name- 
ly at a lower position in the neighbourhood of the 
central mechanism of; the vulcanising machine. 

55 Each nozzle 7 is formed so as to face the upper 
portion of the innerspace 6, for example, the upper 
side wail 73. Also, a steam supply passage, now 
shown, is provided in a bag well 42b and con- 
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fererrtally' ^^ng^ ^ the forwards 

stea^ supply passage (not shown) and formed so 

a&io face the idw^r ^portion of the inner space ^6, 

for example, the lower side wall 75. The nozzles- 5 5 

arid 7 are formed so :^ to be incNned withrrespect 

tb their ^ : re^cti\^ ; radial -direetions^as shown in Fig. 

^'sojto^th^^ 

fteripheraL^ 

Furthefmore, a passage 44c/te io 
g&s^ and -siteajn : is provided^ ne^r th<^centre;#f the : . 

"bajg : well"4^:-vv':^^^: V : f\ : V. :fr i.pZif^&k.: 
} ^ - R§^^8at"arT^ 8b illustrate iinintHn^m 
of : the j^e^ 

is formed in a Well portion of a pa^ yN^k^tS ^d ' is 
connected to a plurality of nozzles, 7 Which aire 
circumf^htidl^ 

^ ■gas /suppV passage; 70. ^n§mely> at ?a : Aower -\ t 
position Jn the neigh bpurh 

nism vbf foeyulcani^ 20 
forniecl*' sp' ais ' to ^fece^tiife upper -portibn^of fthe : Jriner 
space & " Also^^ 
fdrrhbd W ; the gu^ 

jDass^e 70 and cbrihbcts^to a plurality of nozzles 5 
which afW ; cif^rnferentially pranged at the v upper 25 
[bbrtibh f j 6f\ ^ ? sti^ra ; supplyx 
fbrmied sd as Wface the lowen poMbn of 
f'space 6. The nozzles -5 an<l 7 are aJsd ; inclined with ; ; 
respebt^ 

8b so that thb;biown^ circul^^he 30 

pkeripher^ dir^oh Iridicafed 
at ;4<fe is?a drain; cbndu^ n ~" :: - r; >';:.^ v :;v ": ; ;;.0 ■ * ' ' ■ ■ ■ 

" 7A*:rrtethbd fbr Wlcanisirig amelastpmef product ; 
in the form of a tyre in the apparatus of the present 
invention is as follows. As in the conventional meth- 35 
bdrfirstly^ placed m ;the mould rl-vv a - 

bladdbr-3 ? is placed -inside the; tyrev 2 and pres- 
surised by supplying initial shapihg medium 
through a conduit not shown in the drawing. The 
mould 1 is then closed so that the tyre 2 is made 4o 
tb ; come into contact with the inner surface of the 
mould. ~ 

Steam is then supplied from thai steam supply 
passage 50 through the nozzles 5 into the inner 
space 6 of the tyre ; 2 at an appropriate pressure. 45 
e g:, 1 5kg square cm for an appropriate period of 
time, e.g.. 5 minutes. The steam is blown in a 
downward direction from the nozzles 5 against the 
lower side wail 75 to produce jet streams. The jet 
streams heat the tyre 2 to an appropriate tempera- so 
ture, e.g:. 180 degrees Celsius, at which the 
progress of the vulcanising reaction is assured. 
Pressurising gas having a temperature as low as 
room temperature. e.g ;i 40 degrees Celsius is then 
supplied in an upward direction from the gas sup- 55 
ply passage 70 through the nozzles 7 into the inner 
space 6 at an appropriate pressure, e.g.. 18 kg 
square cm and for an appropriate period of time. 



•-e>g.iJ^ thb 
, upper ^ 

.irwyes^d^wA^to the^JoweLpprfe 
st^^.^v.^nsequbnSy.' ; ;the' gpw^ly i^p^; ^aSi 
which rpopi§; th^ of^e^re" ; inner 

space ; 6 and-^^.mi^s^^ith ;Jie;.^e^m. pr^bhts a 
great r tern perature ; difference ■ from " pc^nng^ be- 
tween;^ th^uj?pet arid 1 jjotyer^j^^ 
: -spaders. i v : 'u^'^ : ^4^^ hl&H^-'^'^ 1 ■- : 

das*kemp<#^i^ 
by^jtheienclo^ 

\ajly miX iWith 

ephv^ntibnal , . (occurrence pf the s|ea^^^ ad- ; 

; *iab^<^lly^c^ 

inner, space; ;6. ;w 
Mincrej^e;in tte^ 

■; a^qqolirig;;' down of ii^J^^^^S^^^^M^P^ 
sequentty;:^ 
betwesn^^uj^ 
space^6^;ib 

••:.s^i^#^g^^^n the e^bbdiment : of >fig^^ the 
temjp)^atar©^crf^^ 

rises ^ongti^e^ 8^. ; Rg^^^rf^^ 
supply^ ^ 

low-bead- portion ,ris^ 
^/pg.v;4^{l^e';^ 
A and; B : c^mes;! ta 

; : whjcfi; ra^ iin; cg^^lsi^ 

diffenshce.^ofV^r."f^ 
tion^m'^od./,,:.^;,^ 

:^>shpyrn;in;^ C 
of the upper side; wall of a tyre rises alprig ttie 
broken Jine 18a; Rafter ^t^ ^upply of gas ^Hereb^ : the 
temper^u^ \pf 

along, the; l broken ^Une '--A 7& -Tifi^^^^ 
ferehceybetween^^ be 
about; 4 degre^; ^JsiuS; whfe^ 
smaller in ■ ^compaiisbrf\ with -^bV di^ 12 
degrees Celsiuis ; of ^ , ; 

After completion/ pf ^evAOJlc^nj^jng; operation, 
the mixture , of gas; and, steam is disph^ged from 
the innec space .6 ; through the discharge line" by; 
opening a disch^0 yalve; not shown. Thereafter, 
the valve is closed and another, valve for vacuum is 
opened to separate the bladder 3 from /the t^re 2. 
The vulcanising tyre 2 is finely removed by mov- 
ing an upper; part of thei. ^ 
should be noted that in the case of: vulcanising 
without the use of a bladder, vacuum operation is 
not required. \ 

In the case of a nylon carcass-ply tyre, cooling 
water is intrpduced into the inner space, and after 
vulcanising, the mixture of gas and water is re- 
moved through the discharge line 

As described above, according to the present 
invention, heating medium, such as high tempera- 
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ture steam, is supplied by blowing in a downward 
direction into an inner space of an elastomer prod- 
uct placed in a mouid and pressurising medium, 
such as low temperature gas, is supplied by blow- 
ing in an upward direction into the inner space. 
Consequently, the steam and gas are properly 
mixed with each other to prevent a great tempera- 
ture. difference from occuring within the inner space 
and this assures uniform vulcanising. Since tem- 
perature differences are substantially eliminate, vul- 
canising can be completed in a shorter time. Thus, 
it can be established to improve productivity and 
reduce energy loss: 



Claims 

1 . A method for vulcanising an elastomer prod- 
uct comprising the steps of heating under pressure 
an elastomer product (2) placed in a mould (1) by 
supplying a heating medium such as steam, stop- 
ping the supply of the heating medium when the 
elastomer product (2) rises to a predeterrnined 
temperature or when a specified period of time has 
elapsed, supplying a pressurising medium such as 
nitrogen gas at a pressure equal to or higher than 
that of the heating medium until the heating pro- 
cess is completed characterised is that that the 
heating medium is blown into the lower portion of 
the vulcanising chamber (6) and the pressurising 
medium is subsequently blown into the upper por- 
tion of the vulcanising chamber. 

2. A method according to Claim 1 charac- 
terised in that the pressurising medium is blown in 
the peripheral upward direction and the heating 
medium is blown in the peripheral downward direc- 
tion. 

3. A method according to Claim 1 or 2 charac- 
terised in that the elastomer product is a tyre. 

A A method according to Claim 1, 2, or 3 
characterised in that pressurising medium is blown 
to any position within a zone from an upward 
centre of the vulcanising chamber to an upper side 
wall (73) of the elastomer product (2) and the 
heating medium is blown to a lower side wall (75) 
of the elastomer product or a portion near the lower 
side wall (75). 

5. An apparatus for vulcanising an elastomer 
product in which an elastomer product (2) placed in 
a mould is heated under pressure by supplying a 
heating medium such as steam, the supply of the 
heating medium being stopped when the elastomer 
product rises to a predetermined temperature or 
after the lapse of a sp cified period of time, a 
pressurising medium such as nitrogen gas being 
then supplied at a pressure equal to or higher than 
that of the heating medium until the heating pro- 
cess is completed, and the vulcanising medium 



being discharged after the heating process charac- 
terised by a first supply means (50) for blowing the 
he^n^nl^dium ^rtiori^pf Vulcanising 

cHaml^ 

5 b lowing the pressurising medium to an upper por- 
tion 'bf the vulcanising chamber (6). J 

6. An- apparatus according to Claim 5 charac- 
terised in' Wat mould (1) is a tyre mould. - 

''i^Ah;. rajpparatus'* 7 ^pprding--* tdi/Qlalm.-f 5-sor-: 6 

bjoWn- ^^ pbsitipn 

cWitfe^bf^ (6) to an upper 

: sille^WWif?"^ and^the 
heating; l<^^-side^w^lA(71) 
rs of the Sa^orfiSr ; prqauct or a portion rieir the lower 

sid^ Wail ^s)^''^^^^^^^^' • : - ;• : .;;":-. vv\ : - \ ' 

8 An appar^us According to in Claim 5i 6, or 7 
characterisedi in th^^the ' first supply rne^s com- 
£i^s lower 
20 clarnp rromiw (79) of ^^ulc^nising>maphin and 
VplurWit^b^ 
paSs^fe^(5)/^ 

side W^fdda of ^^ibWer clamp m^rtiber and facing 
the ib^^'pib^ 
25 -■-".'.9. : An ^parafc^^ 
characterise ^ 

rneans comprises a supply passage (70) formed in 
a t^ritr^ 

piurality of nozzles (7) which ;arevr^ 
30 in an .'Upper clamp ring (41 ) jahd connected; to the 
■supply; i^s^;^^ the opening ^o^the; nozzjes 
^ facing the vulcanising 

chamber (6): • ' - 

id: Ah apparatus according to ; Claim 5; 6. 7, or 
35 B^chSracteri^d ; in that- the second blow -supply 
means comprises a supply passage (40a) formed 
in a 'centre post: (40) of the vulcanising chamber 
and 1 * i pluralitV hot nozzles (7) "which are radially 
provided on an underside of an upper clamp mem- 
40 ber (41 ) and connected to the supply passage, 
(40a) the openings ^ of the^^ facing the 

uppSr portion of the vulcahisihg^chamber, ; 

11. An apparatus according to Claim 5, 6, 7, or 
8 characterised in that the second blow supply 

45 means includes a supply passage (50) formed in a 
bag Weil (46) of the vulcanising machine and a 
plurality of nozzles (5) connected to the supply 
passage (50) the openings of the nozzles (5) being 
formed in a top surface or an upper side surface of 

so the bag well (46) and facing the upper portion of 
the vulcanising chamber. 

12. An apparatus according to Claim 5, 6* or 7 
characterised in that the first blow supply means 
includes a supply passage (50) formed in a piston 

55 gland (44) of the vulcanising machine, a supply 
junction chamber (51 ) defined by a ring-like upper 
plate (43) mounted on an upper portion of the 
piston gland (44) and a circumferential weir wall 
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member (^1); provide 
• . a vtop vsurface;- -of; ~a* !g^&lel^i!> ■m§j$$&r \,(^jf^d. ' ■ : 

connected to the syp|^ 

partition wail member t -;(72) . provided on a radially 
end portion of a top surface of the supply junction s 
chamber. (51) a plurality of no^zjes; {5),=form^ In a 
lower .• portion- of • the^weir-w^ tn$mbfrl(jl ) .of • the 
:supply*jun^<^ 

of ^theT ridzzles f (5) i fating ihe^ lower, p^on^ ;{Be> 
vulcanisirj^ cham^ 70 
upper encl ^ 
thja ; bottom surf^ 

beihg^ ifXvto 3^ : ' 

surface of the lower clamp member s l (42)..: i and^ : jtfie 

bottom surf^;; of ^ 15 

when the mould is entirely: clpsed, %id ^e J second 

b low i supply . means $ including a supply passage 

(70) foirh^ V : V 

one nc^la ^ : : r 

(70)th£cp(^ 20 

theifop surface^ 

thevupper: porta 

\ ... 
characterised^ first blpwnj.surjply r^eans 

includes la supplyi 25 
glaridf{44rof^the^^ ; ; 

jun^ 

; plate (43) mounted on an upper portion- of the . . . , ^ 
p^^ ;-d^rn|erBntial' w^wall : 

meiriber (71^ -pr^ ■ 
a top surface of a lower d and 
connected to the supply passage. (50), and a plural- 
ity of nozzles (5) formed in a Ic^e^portion .blithe 
weir wall member (7 1) of the supply, junction cham- 
ber (51);: the openings of the nozzles (5) facing/ the 35 
lower portion of the vulcanising chamber (6)/,. and 
the second blow supply means includes a supply 
passage (70) formed in the piston gland, a supply 
junction chamber s (46) provided on ? the top surface 
of the piston gland (44) and around va cerrtre ; post 40 
(40) and connected to the supply passage (70), 
and a plurality of nozzles (7) formed in the top wail 
of the supply junction chamber (46), the opening of 
each of the nozzles (7) facing the upper portion of 
the vulcanising chamber (6). 

14. An apparatus according to Claim 12 or 13 
characterised in that a qrcumfereritial partition wall 
member (72) is provided on a radially end portion 
of the top surface of the supply junction chamber 
(51) of the first blow supply means, tire distance so 
between the upper end of the partition wall mem- 
ber (72) and the bottom surface of the upper clamp 
member (41) being 10 to 30 percent of that be- 
tween the top surface of the lower clamp member 
(42) and the bottom surface of the upper clamp 55 
member (41) when the mould is entirely closed. 
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@ Method and apparatus for vulcanising an elastomer product . 

(§) A method for vulcanising an elastomer product including 
the steps of heating under pressure the elastomer product 
placed in a mould by supplying a heating medium such as 
steam, stopping the supply of the heating medium when the 
elastomer product rises' to a predetermined temperature or 
after the lapse of a specified period of time, supplying a 
pressurising medium slch as nitrogen gas at a pressure equal to 
or higher than that of the heating medium until the heating 
process is completed, and discharging the' vulcanising medium 
after the heating process in which the heating and pressurising 
medium are supplied through respective blow supply means 
with the heating medium being blown to a lower portion of the 
vulcanising chamber and the pressurising medium being blown 
to an upper portion of the vulcanising chamber. 
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